I. DETAILS ON SAMPLE FABRICATION
During fabrication, the ion milling procedure consists of a finite steps process where the chamber is set with the following parameters: T= -140 o C, P(Ar)= 1.0x10 −4 mTorr. Employing as beam current, beam voltage and accelerator voltage the values 5 mA, 315 V and 127 V respectively we get an YBCO etching rate of about 4 nm/min. In order to avoid harmful heating, the sample is etched with steps (gun-on) of 2 minutes, followed by 1 minute of gunoff. Getting larger step duration times we can to some extent tune oxygen desorption which regulates superconducting parameters as T C , J C and B C . The dynamics of the vortex line lattice (VLL) and the vortex phase diagram remain unaltered, scaled to lower critical fields and temperatures [1, 2] .
MR's shown here belong to samples etched with steps of 3 minutes resulting in reduced critical temperatures (T C 's) and critical currents (J C 's).
II. NANOBRIDGE CHARACTERIZATION IN PROXIMITY OF THE CRITICAL TEMPERATURE
High performances superconducting nanobridges can be fabricated leaving the gold protection on top of the samples [3] . In this case T C 's remain close to the unpatterned value (87 K) and J C 's are comparable with depairing supercurrent [3] .
A comparison between bare and gold R(T )'s of samples processed with optimal milling duration time are reported in Fig.1(a) and (b) respectively. Bare samples display R(T)'s with lower T C and a robust broadening which growths inversely to the sample width. Critical temperatures range from the unpatterned film value (87 K) when w = 450 nm to about T C = 65 K for w = 160 nm. Gold protected samples do not show any change in T C from the unpatterned value down to w = 150 nm and the 50 nm wide nanobridge has a T C = 80.5K larger than the boiling temperature of liquid nitrogen (77 K).
In Fig. 1(c) the MR of another nanobridge belonging to the same bunch of the one reported in the Letter is shown. The resistance oscillations are shifted at smaller fields according to the relationship B C1 ∝ φ 0 /w 2 [4] . In Fig.1 (d) the current voltage characteristics (IV's) of the sample 230 nm wide are reported. Temperatures of IV's are relative to the MR's reported in the Letter. The zero bias resistance is a sensitive channel to investigate vortex dynamics in superconducting nanosamples [1, 5] . The green curve has been acquired with B = 12 T when the sample is fully
